Respiratory tract infections continue to be a major health challenge worldwide especially due to the increasingly fast development of resistance to the drugs currently in use. Many plant species are traditionally used for respiratory illness treatment, and some have been investigated for their efficacy with positive results. A total of 91 plant species belonging to 82 genera and 48 families were documented and identified as respiratory system herbal remedies in Northern Peru. Most species used were Asteraceae (15 species, 16.67%), followed by Lamiaceae and Fabaceae (8.89% and 5.56%). The majority of respiratory disorder herbal preparations were prepared from the leaves of plants (27.69%), while the whole plant (18.46%), flowers (13.85%) and stems (17.69%) were used less frequently. In almost 55% of the cases fresh plant material was used to prepare remedies. About 86% of the remedies were applied orally, while the remaining ones were applied topically. Over half of all remedies were prepared as mixtures of multiple ingredients. Almost 50% of the plants found in the respiratory pharmacopoeia of Northern Peru, or their congeners have been studied for their medicinal properties. The results of this study show that both indigenous and introduced species are used for the treatment of respiratory system disorders. The information gained on frequently used traditional remedies might give some leads for future targets for further analysis in order to develop new drugs.
Introduction
The WHO reports that respiratory illnesses are of high importance as a cause of death and morbidity at a global scale in Peru respiratory problems are a major cause for infant deaths (WHO 2006) .
Traditional Medicine is used globally and is rapidly growing in economic importance. In developing countries, Traditional Medicine is often the only accessible and affordable treatment available. The WHO reports that Traditional Medicine is the primary health care system for important percentage of the population in developing countries. In Latin America, the WHO Regional Office for the Americas (AMRO/PAHO) reports that 71% of the population in Chile and 40% of the population in Colombia has used Traditional Medicine. In many Asian countries Traditional Medicine is widely used, even though Western medicine is often readily available. In Japan, 60 -70% of allopathic doctors prescribe traditional medicines for their patients.
Complementary Alternative Medicine is also becoming more and more popular in many developed countries. Forty-two percent of the population in the US have used Complementary Alternative Medicine at least once (WHO 1998) , and a national survey reported the use of at least one of 16 alternative therapies increased from 34% in 1990 34% in to 42% in 1997 34% in (UNCCD 2000 .
The number of visits to providers of Complementary Alternative Medicine (CAM) now exceeds by far the number of visits to all primary care physicians in the US (WHO 1999a (WHO , 2002b .
The expenses for the use of Traditional and Complementary Alternative Medicine are exponentially growing in many parts of the world. The 1997 out-of-pocket Complementary Alternative Medicine expenditure was estimated at US$ 2,700 million in the USA. The world market for herbal medicines based on traditional knowledge is now estimated at US$ 60,000 million (Breevort 1998 ).
Northern Peru is believed to be the center of the Central Andean Health Axis (Camino 1992) , and traditional medicinal practices in this region are still an important component of everyday life (Bussmann & Sharon 2006 , Bussmann 2006 , De Feo 1992 , Joralemon & Sharon 1993 , Polia 1988 , Sharon 1978 , 1980 , 1994 , 2000 , Sharon & Bussmann 2006 . Traditional Medicine is also gaining more and more respect by national governments and health providers. Peru's National Program in Complementary Medicine and the Pan American Health Organization recently compared Complementary Medicine to allopathic medicine in clinics and hospitals operating within the Peruvian Social Security System (EsSalud/ Organización Panamericana de Salud 2000). According to WHO (2002b) , the sustainable cultivation and harvesting of medicinal species is one of the most important challenges for the next few years.
The present study attempts to give an overview on medicinal plant species employed in traditional therapies in Northern Peru to treat respiratory problems, and compare this use to the western scientific evidence regarding their efficacy.
Materials and methods

Plant collections
Plants in Peru were collected in the field, in markets, and at the homes of traditional healers (curanderos) in Northern Peru ( (healers and market venders) in the Trujillo and Chiclayo area were interviewed using structured questionnaires. The informants were always provided with fresh plant material, either collected with them, by them, or available at their market stands. The questionnaires did not include any reference as to disease concepts, plant parts or preparations. In contrast, the participants were only asked simple questions along the lines "What is this plant used for, which part, which quantity, how is it prepared, are any other plants added to the mixture." All questions were asked in the same order. All informants were of Mestizo origin, and spoke only Spanish as their native language. The study covered the four existing medicinal plant markets of the region, and included all venders present. All interviews were conducted with the same set of participants. The specimens are registered under the collection series "RBU/PL", "ISA", "GER", "JULS", "EHCHL", "VFCHL", "TRUBH", and "TRUVANERICA", depending on the year of fieldwork and collection location. Surveys were conducted in Spanish by fluent speakers. Surveyors would ap- Vouchers of all specimens were deposited at the Herbario Truxillensis (HUT, Universidad Nacional de Trujillo), and Herbario Antenor Orrego (HAO, Universidad Privada Antenor Orrego Trujillo). In order to recognize Peru's rights under the Convention on Biological Diversity, most notably with regard to the conservation of genetic resources in the framework of a study treating medicinal plants, the identification of the plant material was conducted entirely in Peru. No plant material was exported in any form whatsoever.
Nomenclature
The nomenclature of plant families, genera, and species follows the catalogue of Brako and Zarucchi (1993) and Jørgensen and León-Yanez (1999) . The nomenclature was compared to the TROPICOS database. Species were identified using the available volumes of the Flora of Peru (McBride 1936 (McBride -1981 , as well as Jørgensen & Ulloa Ulloa (1994) , Pestalozzi (1998) and Ulloa Ulloa & Jørgensen (1993) , and the available volumes of the Flora of Ecuador (Sparre & Harling 1978 -2009 , and reference material in the herbaria HUT, HAO, QCA, LOJA and QCNE.
Results
A total of 91 plant species belonging to 82 genera and 48 families were documented and identified as respiratory system herbal remedies in Northern Peru. Most species used were Asteraceae (15 species, 16.67%), followed by Lamiaceae and Fabaceae (8.89% and 5.56%). Most other families contributed only one species each to the pharmacopoeia (Table 1) . A complete overview of all plants encountered, including data on use-recipes and preparation, is given in Appendix 1. The most important families are clearly similarly well represented in comparison to the overall medicinal flora, although some other medicinally important families (e.g. Euphorbiaceae, Lycopodiaceae, Cucurbitaceae) are completely missing from the respiratory portfolio (Table 2) (Bussmann & Sharon 2006) .
The majority of respiratory disorder herbal preparations were prepared from the leaves of plants (27.69%), while the whole plant (18.46%), flowers (13.85%) and stems (17.69%) were used less frequently (Table 3 , Bussmann & Sharon 2006) . This indicates that the local healers count on a very well developed knowledge about the properties of different plant parts. In almost 55% of the cases fresh plant material was used to prepare remedies, which differs little from the average herbal preparation mode in Northern Peru. About 86% of the remedies were applied orally, while the remaining ones were applied topically. Over half of all remedies were prepared as mixtures of multiple ingredients by boiling plant material either in water or in sugarcane spirit.
Discussion
Respiratory disorders are so common globally, and over-the counter remedies, both allopathic and complementary, so frequently sold, that much effort has been put into the verification of traditional remedies. Almost 50% of the plants found in the respiratory pharmacopoeia of Northern Peru, or their congeners have been studied for their medicinal properties. The original hypothesis that many species employed for respiratory illnesses would be non-native, introduced to treat diseases that were originally also introduced by colonialists, did not hold however. Quite contrarily, many remedies for respiratory ailments are native to the study area (Bussmann & Sharon 2006) . From this perspective it is surprising to see how many species have actually been studied at least preliminarily. Biella et al. (2008) report on the activity in an extract of Alternanthera. Braga et al. (2007) worked on Schinus molle. Other examples include Apium graveolens (Atta & Alkofahni 1998) , Acmella (Hoeltz et al. 2002) , Clibadium (Perez-Garcia et al. 2001) , Eupatorium (Jaric et al. 2007) , Flaveria (Bardón et al. 2007) , Perezia (Enríquez et al. 1980) , Senecio (Uzun et al. 2004) , Tagetes (Caceres et al. 1991) , Alnus and Sambucus (Turner & Hebda 1990) , Jacaranda (Gachet & Schühly 2000) , Raphanus (Ishtiaq et al. 2007) , Cordia (Molina-Salinas 2007) , Scabiosa (Abad et al. 1996) , Bursera (Kumarasamy et al. 2002) , Erythroxulum (Weiil 1978) , Myroxylon (Linares & Bye 1987) , Prosopis (Hebbar et al. 2004) , Lanandula (Hajahashemi et al. 2003; Uzun et al. 2004) , Cinchona (Rojas et al. 2006) , Juglans (Cruz-Vega et al. 2008) , Uncaria (Deharo et al. 2004; Heitzmann et al. 2005) , Cymbopogon and Cinnamomum (Giron et al. 1991; Wannissorn et al. 2005) , Plantago and Eucalyptus (Andrade-Cetto 2008; Rakover et al. 2008) , Malva and Alcea (Carmona et al. 2005) , Dracaena (Mothana et al. 2006) , Allium (Petkov 1986; Bielroy 2004; AlMomani et al. 2007) , Rubus (Rvra & Obón 1995; Ritch-Krc et al. 1996) , Stachys (Duarte et al. 2005) , Satureja (Caceres et al. 1991; Rediç 2007) , Salvia (Ali-Shatayeh et al. 2000) and Thymus (Jariç et al. 2007 ). 
Conclusions
Respiratory tract infections continue to be a major health challenge worldwide especially due to the increasingly fast development of resistance to the drugs currently in use. Many plant species are traditionally used for respiratory illness treatment, and some have been investigated for their efficacy with positive results. An often-limiting factor to these investigations is lack of comprehensive ethnobotanical data to help choose plant candidates for potency/efficacy tests. Since the plant parts utilized in preparation of remedies are reported in this survey, it serves as an indication of species that may need further ecological assessment on their regeneration status.
The results of this study show that both indigenous and introduced species are used for the treatment of respiratory system disorders. The information gained on frequently used traditional remedies might give some leads for future targets for further analysis in order to develop new drugs. However, more detailed scientific studies are desperately needed to evaluate the efficacy and safety of the remedies employed traditionally.
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